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            =ERUQLN JR]GDUVWYD LQ OHVDUVWYD
6OLND'HOHåHNWRPLNRUL]QLKNUDWNLKNRUHQLQJOHGHQDSUHJOHGDQHNRUHQLQVNHYUãLþNHVDGLNEXNYHYãWLULKUD]OLþQLK
UD]PHUDKSRVNXVLLQ
)LJXUH6KDUHRIHFWRP\FRUUKL]DOVKRUWURRWVLQUHODWLRQWRWKHH[DPLQHGURRWWLSVRIEHHFKVHHGOLQJVDWIRXUGLIIHUHQW
FRQGLWLRQVWULDOVDQG
6OLND'HOHåLSRMDYOMDQMDSRVDPH]QLKWLSRYHNWRPLNRUL]HQDRVQRYLYVRWHYVHKWLSRY(&0 NLVPRMLKGRORþLOL
SULYLWDOQLKLQRGPUOLKVDGLNDK+HE6DF+HEHORPDVDFFKDULROHQV6FO$UH6FOHURGHUPDDUHRODWXP7XEVS7XEHUVS
3H]2VW3H]L]DRVWUDFRGHUPD&HQ*HR&HQRFRFFXPJHRSKLOXP/HS2UF/HSWRGRQWLGLXPRUFKLGLFROD
)LJXUH6KDUHVRIRFFXUUHQFHRIVLQJOHP\FRUUKL]DW\SHVEDVHGRQWKHVXPRIDOOW\SHVRI(&0 ZKLFKKDG
EHHQGH¿QHG LQ YLWDO DQG GHDG VHHGOLQJV +HE6DF+HEHORPD VDFFKDULROHQV 6FO$UH6FOHURGHUPD DUHRODWXP 7XE VS
7XEHUVS3H]2VW3H]L]DRVWUDFRGHUPD&HQ*HR&HQRFRFFXPJHRSKLOXP/HS2UF/HSWRGRQWLGLXPRUFKLGLFROD

âWUDXV,%DMF0*UHEHQF70DOL%.UDLJKHU+7LSLHNWRPLNRUL]HSULVDGLNDKEXNYH 
6OLND'HOHåLSRMDYOMDQMDHNWRPLNRUL]HQDVDGLNDKEXNYHSULãWLULKUD]OLþQLKWHPSHUDWXUQLKUD]PHUDK]DUDVW+HE6DF
+HEHORPD VDFFKDULROHQV 6FO$UH6FOHURGHUPD DUHRODWXP 7XE VS7XEHU VS 3H]2VW3H]L]D RVWUDFRGHUPD &HQ*HR
&HQRFRFFXPJHRSKLOXP/HS2UF/HSWRGRQWLGLXPRUFKLGLFROD
)LJXUH6KDUHVRIRFFXUUHQFHRIP\FRUUKL]DW\SHVRQEHHFKVHHGOLQJVDWWKUHHGLIIHUHQWWHPSHUDWXUHJURZWKFRQGLWLRQV
+HE6DF+HEHORPD VDFFKDULROHQV 6FO$UH6FOHURGHUPD DUHRODWXP 7XE VS7XEHU VS 3H]2VW3H]L]D RVWUDFRGHUPD
&HQ*HR&HQRFRFFXPJHRSKLOXP/HS2UF/HSWRGRQWLGLXPRUFKLGLFROD
YUãLþNRYNRWYSRVNXVXYHQGDUPRUDPRXSRãWHYDWLGDMH
YSRVNXVXWXGLYHþYLWDOQLKVDGLNNRWYSRVNXVXVOLND
9SRVNXVXVRYVHVDGLNHRGPUOH]DWRWLSRY(&0QD
YLWDOQLK VDGLNDK QL ELORPRJRþH LGHQWL¿FLUDWL 9 SRVNXVX
 MH ELOR  YLWDOQLK VDGLN YHQGDU QD QREHQL RG QMLK QL
ELOR YLWDOQH (&0 2GVWRWNH PLNRUL]QLK LQ QHPLNRUL]QLK
NRUHQLQVNLK YUãLþNRY QD YLWDOQLK VDGLNDK EXNYH VPR
SULND]DOLQDVOLNL3RMDYOMDQMHPLNRUL]QLKLQQHPLNRUL]QLK
WLSRY(&0VPRQDJUDIXSUHGVWDYLOLWXGL]DRGPUOHVDGLNH
VOLND
,GHQWL¿NDFLMD (&0 Y Y]RUFX ]HPOMH ] PHWRGR
'**(
,GHQWL¿FDWLRQ RI (&0 LQ WKH SDWWHUQ RI VRLO ZLWK '**(
PHWKRG
5H]XOWDWL '**( HOHNWURIRUHWVNH ORþLWYH 3&5
SRPQRåNRYVRSRND]DOLGDMHPLFHOLMHNWRPLNRUL]QLKJOLY
WXGL Y VXEVWUDWX LQ QH OH QD NRUHQLQVNHP VLVWHPX VDGLN
VOLND  9 SRPQRåNLK L] SRVDPH]QLK VXEVWUDWRY VPR
SROHJ IUDJPHQWRY NL VR XVWUH]DOL  L]EUDQLP UHIHUHQþQLP
JOLYDP Y (&0 RSD]LOL WXGL YHþ IUDJPHQWRY GUXJLK JOLY
 NDWHULK LGHQWLWHWH QLVPR XJRWDYOMDOL )UDJPHQWL
SUHGYLGRPD XVWUH]DMR  GUXJLP YUVWDP (&0 WHU GUXJLP
JOLYDPYVXEVWUDWX

'LVNXVLMD
'LVFXVVLRQ
 ,GHQWL¿NDFLMD WLSRY HNWRPLNRUL]H QD VDGLNDK
EXNYH
,GHQWL¿FDWLRQ RI W\SHV RI HFP RQ EHHFK VHHGOLQJV
1DMEROM UD]ãLUMHQD PHWRGD ]D GRORþHYDQMH WLSRY
HNWRPLNRUL]H MH DQDWRPVNRPRUIRORãND PHWRGD SUL
NDWHUL WLS HNWRPLNRUL]H GRORþDPR JOHGH QD PRUIRORãNH
            =ERUQLN JR]GDUVWYD LQ OHVDUVWYD
6OLND 'HOHåPLNRUL]QLK LQ QHPLNRUL]QLK QD YLWDOQLK OHYR LQ RGPUOLK GHVQR VDGLNDK EXNYH LQ FHORWQR ãWHYLOR
YLWDOQLKOHYRLQRGPUOLKGHVQRVDGLNQYSRVNXVX
)LJXUH6KDUHRIP\FRUUKL]DODQGQRQP\FRUUKL]DOYLWDOEHHFKVHHGOLQJVOHIWDQGGHDGULJKWEHHFKVHHGOLQJVQLQ
WKLVH[SHULPHQW
6OLND  '**(HOHNWURIRUHWVND ORþLWHY
SRPQRåNRY 3&5 L] L]EUDQLK Y]RUFHY
)LJXUH  '**( HOHFWURSKRUHWRJUDPPH
RI 3&5 DPSOL¿FDWHV RI FKRVHQ VDPSOHV

âWUDXV,%DMF0*UHEHQF70DOL%.UDLJKHU+7LSLHNWRPLNRUL]HSULVDGLNDKEXNYH 
DQDWRPVNHLQNHPLMVNH]QDNH$*(5(5±1D
RVQRYLDQDWRPVNRPRUIRORãNLK ODVWQRVWL]XJRWDYOMDQMHP
SRMDYOMDQMD WURVQMDNRY HNWRPLNRUL]H WHåNR XJRWDYOMDPR
SRSXODFLMVNH VWUXNWXUH HNWRPLNRUL]QLK JOLY *5(%(1&
 2PHQMHQH SULVWRSH ODKNR GRSROQMXMHPR ]
PROHNXODUQLPLWHKQLNDPLNLRPRJRþDMRUD]PHURPDKLWHU
LQRGRNROMVNLKUD]PHUQHRGYLVHQSULVWRSLQLGHQWL¿NDFLMR
WXGLQDYHOLNHPãWHYLOXY]RUFHYYUD]PHURPDNUDWNHPþDVX
(**(5=PROHNXODUQLPLPHWRGDPL L]NRULãþDPR
LQIRUPDFLMH NL MLK QRVL QXNOHRWLGQR ]DSRUHGMH Y '1.
6OHGHQMHLQLGHQWL¿NDFLMD JOLYH QD RVQRYL '1.]DSRUHGMD
MHXSRUDEQRRURGMHSUHGYVHPSULGHOX]Y]RUFLL]RNROMD
NL QH SRPHQLMR  YHGQR þLVWH NXOWXUH QD SULPHU Y]RUFL
PLNRUL]HL]]HPOMHU'1.UHJLMDYJHQRPXJOLYMHSRJRVWR
XSRUDEOMDQDYVLVWHPDWLNLLQSULXJRWDYOMDQMX¿ORJHQHWVNLK
RGQRVRY PHG VNXSLQDPL JOLY D WXGL Y UD]YRMX PHWRG
PROHNXODUQH LGHQWL¿NDFLMH LQ GLDJQRVWLNH Y PHGLFLQL
NPHWLMVWYX JR]GDUVWYX LQ VSORãQR Y HNRORJLML %5,'*(
 ýH SULPHUMDPRPHG VHERM WLSH (&0 NL VPR MLK
GRORþLOL ]RPHQMHQLPDPHWRGDPD VPRGRYUVWHSUDYLOQR
LQ LGHQWLþQR GRORþLOL OH HQ WLS (&0 & JHRSKLOXP =
DQDWRPVNRPRUIRORãNRPHWRGR ODKNR GR YUVWH GRORþLPR
OH PDQMãL GHOHå WLSRY HNWRPLNRUL]H .5$,*+(5 HW DO
3h776(33HWDOVDMMHPHWRGDLGHQWL¿NDFLMH
VXEMHNWLYQD =DWR Y]SRUHGQR ] DQDWRPVNRPRUIRORãNR
PHWRGR SR $*(5(5  SRJRVWR XSRUDEOMDPR ãH
PROHNXODUQH PHWRGH R]LURPD SRPQRåHYDQMH '1. ]
YHULåQRUHDNFLMRVSROLPHUD]R3&53(11$1(1HWDO
NLMLVOHGLVHNYHQFLUDQMHLQDQDOL]DVHNYHQF7HKQLND
3&5QHRPRJRþDOH]GUXåHYDQMDRUJDQL]PRYYSRVDPH]QH
VNXSLQHJUXSLUDQMHWHPYHþODKNRUH]XOWLUDYLGHQWL¿NDFLML
RUJDQL]PRYGRYUVWH.5$,*+(5HWDO'HMVWYRMH
GDNRPELQLUDQSULVWRSRPRJRþD]DQHVOMLYHMãRLQWRþQHMãR
LGHQWL¿NDFLMR JOLY Y (&0 NDU NDåHMR WXGL QDãL UH]XOWDWL
GREOMHQL ] REHPD QDþLQRPD LGHQWL¿NDFLMH 6 SRPRþMR
3&5PHWRGH LQ VHNYHQFLUDQMD VPR GR YUVWH GRORþLOL 
WLSRY HNWRPLNRUL]H + VDFFKDULROHQV 3 RVWUDFRGHUPD
&JHRSKLOXP6DUHRODWXPLQ/RUFKLGLFRODLQHQWLSGR
URGX7XEHUVS
3ROHJ RPHQMHQLK PHWRG VPR ]D LGHQWL¿NDFLMR
HNWRPLNRUL]QLKWLSRYQDVDGLNDKEXNYHL]GHODOL¿ORJHQHWVND
GUHYHVDQDRVQRYLPROHNXODUQH¿ORJHQHWLNH :+(/$1 HW
DOLQVLFHU]DYUVWH/RUFKLGLFROD3RVWUDFRGHUPD
6 DUHRODWXP LQ 7XEHU VS 3UDY WDNR VPR ] L]GHODYR
¿ORJHQHWVNLK GUHYHV SRVNXãDOL GRORþLWL YUVWR (&0 L] URGX
7XEHUVSNDUSDQDP]DQDWRPVNRPRUIRORãNRPHWRGRLQ
]PROHNXODUQLPLPHWRGDPLQLXVSHOR
9VD SRPQRåHQD ]DSRUHGMD (&0 Y UL]RWURQLK L]
URGX7XEHUVHNYHQFHLQVRLGHQWLþQD,]WHJD
VNOHSDPRGDJUH]DLVWLWLSHNWRPLNRUL]HNOMXERSDåHQLP
UD]OLNDP QD DQDWRPVNRPRUIRORãNHP QLYRMX =D URG
7XEHU VS VPR L]GHODOL ¿ORJHQHWVNR GUHYR VOLND  L]
NDWHUHJD QH PRUHPR VNOHSDWL ]D NDWHUR YUVWR JUH VDM
Y]RUFLWYRULMRORþHQJUR]GNL¿ORJHQHWVNR VRGL Y VNXSLQR
WLPDOLKEHOLKJRPROMLNNLVRYED]LSRGDWNRY*HQ%DQN
]DVWRSDQH SUHWHåQR ] YUVWQR QHNODVL¿FLUDQLPL Y]RUFL L]
URGX 7XEHU 1DMEROM VRURGQD JUR]GD WDNR SUHGVWDYOMDMR
QHLGHQWL¿FLUDQR VNXSLQR Y]RUFHY EOL]X YUVWL 7SDFL¿FXP
NL JHRJUDIVNR L]KDMDMR L] 6HYHUQH$PHULNH QXNOHRWLGQD
]DSRUHGMD]DNFHVLMDPL)-'4(8
$<LQ)-LQ0HKLNH(8WHUYHþMR
VNXSLQR QHL]ROLUDQLK Y]RUFHY L] URGX7XEHU ] UD]OLþQLPL
JHRJUDIVNLPLSRUHNOLEOL]XYUVWL7ERUFKLL0RåQLKYLURY
LQRNXOXPRY ]D QH]QDQR HNWRPLNRUL]R L] URGX 7XEHU Y
GUHYHVQLFLMHYHþVDMVPRYQHSRVUHGQLEOLåLQLJUHGLFQD
NDWHULK VR UDVWOH EXNYLFH SUHG L]NRSDYDQMHPRSD]LOL YHþ
HNWRPLNRUL]QLKYUVW&DUSLQXVEHWXOXV4XHUFXVUXEUDLQ
WXMHURGQR YUVWR NL WYRUL DUEXVNXODUQRPLNRUL]R -XJODQV
QLJUD'UHYHVDVRELODVDMHQDYOHWXQMLKRYL]YRUSD
QL]QDQSRGDWHN'UHYHVQLFH2PRULND.HUJUH]DRGUDVOD
GUHYHVD ] GREUR UD]YLWLP NRUHQLQVNLP VLVWHPRP ODKNR
VNOHSDPRGD MHSULãORGRLQIHNFLMHNRUHQLQEXNYLF WXGL]
LQRNXOXPRPRPHQMHQLKGUHYHVQH]QDQHJDSRUHNOD
,GHQWLþHQ SULVWRS VPR XSRUDELOL WXGL ]D URGRYH QD
VOLNDK=DYHþLQRWLSRY(&0L]RPHQMHQLKURGRYQDP
MHQDRVQRYL¿ORJHQHWVNH DQDOL]H XVSHOR XPHVWLWL Y]RUFH Y
YUVWR7HåDYRVPRLPHOL]Y]RUFHP6/2B,6BB%8B6
]DNDWHUHJDVPRVSULPHUMDYRVHNYHQF]ED]DPLSRGDWNRY
GRELOL GYD UH]XOWDWD 6 DUHRODWXP (8 LQ 6
YHUUXFRVXP (8  2EH YUVWL LPDWD ]HOR YLVRN
RGVWRWHNSRGREQRVWL6/2B,6BB%8B6]DWR
QDRVQRYL WHKSRGDWNRYQHPRUHPRQHGYRXPQRVNOHSDWL
NDWHULYUVWLSULSDGDRPHQMHQLWLS(&09LVRNRSRGREQRVW
QXNOHRWLGQLK]DSRUHGLM,76UHJLMHPRUIRORãNRUD]OLþQLKYUVW
VRRSD]LOLWXGLSULPLNRUL]QHPURGXNRSUHQN&RUWLQDULXV
NMHUVRUD]OLþQHYUVWHPHGVHERMODKNRORþLOLãHOHVKNUDWQR
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